Latency-associated nuclear antigen of Kaposi sarcoma-associated herpesvirus promotes angiogenesis through targeting notch signaling effector Hey1.
Notch signaling has been implicated in the pathogenesis of Kaposi sarcoma. Kaposi sarcoma is an angioproliferative neoplasm that originates from Kaposi sarcoma-associated herpesvirus (KSHV) infection. Previously, we showed that the KSHV LANA protein can stabilize intracellular Notch in KSHV-infected tumor cells and promote cell proliferation. However, whether Notch signaling functions in pathologic angiogenesis of Kaposi sarcoma remains largely unknown. Hey1, an essential downstream effector of the Notch signaling pathway, has been demonstrated to play a fundamental role in vascular development. In the present study, we performed whole transcriptome, paired-end sequencing on three patient-matched clinical Kaposi sarcoma specimens and their corresponding adjacent stroma samples, with an average depth of 42 million reads per sample. Dll4, Hey1, and HeyL displayed significant upregulation in Kaposi sarcoma. Further verification based on immunohistochemistry analysis demonstrated that Hey1 was indeed highly expressed in Kaposi sarcoma lesions. Using the Matrigel plug assay, we showed that downregulation of Hey1 and γ-secretase inhibitor treatment caused dramatic reduction in the formation of new blood vessels in mice. Interestingly, LANA was responsible for the elevated level of Hey1 through inhibition of its degradation. Importantly, Hey1 stabilized by LANA promoted the neoplastic vasculature. Taken together, our data suggest that hijacking of the proangiogenic property of Hey1 by LANA is an important strategy utilized by KSHV to achieve pathologic angiogenesis and that Hey1 is a potential therapeutic target in Kaposi sarcoma.